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Ayoung polar bear Wmsus maritimes) on & plece of ke that

i drifting in the Basents Sea, northeast of Svalhard, Norway.
Polar bears depend on sea e a5 a platiorm for hunting seals,
but cument melting and retreat of sea ice i inreasingly fordng

them onto land. A recent study has found polar bears 10 be
evolutionarily older and genetically mare distinct than was

praviously thought See page 344,
Photo: Florian Schulz, wwwvisionsafthewild.com
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Going More Slowly

Himalayan glaciers sometimes are called the
“Third Pole” because of the amount of snow
and ke they contain. Despite their importance
a5 a global water reservoir and their essen-
tialrole in Asian hydmlogy, how their mass
ischanging in response to global warming is
not well known. Bolch et al (p. 310) review
the contempo@ry evolution of glagersin the
Himalayan region, induding those of the less
well sampled region of the Karakoram 1o the
Northwest, in order to provide a current, com-
prehensive picture of how they are changing.
Most Himalayan glaciers am retreating at rates
comparable 1o glaciers elsewhere in the world.
In the Karakorum, on the other hand, advanc-
ing glaciers a= maore commaon.

Unnatural Bases

The genetic basis of all ife on the planet is
comprised of deoxyribonucleic add (DNA) with
four nitrogenaus nucleotide bases, abbreviated
toA, G C, and T. But there are \ariations on
this theme, 2nd Pinheiro ef al. (p. 341 see
the Perspective by Joyce) describe the disaed
evolution of unnatural nucleic acid—like genetic
polymers. Variant ereymes wes deweloped that
effidently transcribed DNAto anhydrohexdiol
(HNA), cydohexenyl (CeNA), fodkeed (LNA),

and threofuranosyl ('NA) nuce i add analogs.
Further vanant enzymes were developed 1o
reverse-transcribe these analogs badk 1o DNA.
Thus, man-made nucleic acid analogs can be
designed and selecied that have the potential

<<Tic-Toc
Segmentation Clock

Molecular osclllators are an essential

component of vertebrate segmentation,
but whether they exist in segmented
animalks in general has been controver-

sial for almost a decade. Sarrazin ef o,
(p. 338, published online 8 March; see
the Perspective by Roth and Panfilio)
demonstrate the existence of a seg-
mentation dock in the growth 20ne of
insects. Microsurgial manipulation and
embryo alture revealed cydic expres-
sion of the segmentation gene Tc-odd in
the beetle Tribodium castaneum, which
suggests that segmentation clodks are a
widely shared mechanism that mediates
animal segmentation.

tooperate in away analogous to the natural
process of hemdity and evolution.

Old Plates and the Sea

Estimates for the area and age of the aczan floor
are at odds with assumptions for mantle convec-
tion, which imply that an older sea floor—rather
than a new one—would be peferentially sub-
ducted over ime. Previous effods 1o explain these
relationships have been
based on geologic
evidence and
simple modes.
Coltice ef al.

(p. 335) oe-

ated numerical
three-dimensional
comection models

representing mos =afistic physical boundaries,
induding a spherical Eanth, the existence of conti-
nents and supercontinents over time, and =alistic
rheologies. A combination of continents and
plate-lile behavior of the oczan floor sufficed to
produce the obsened relationship between plate
area and plate age, which explains why some old
oceanic crust still mmains.

A Specific Oxidative
Catastrophe

Theee different dasses of antibiotics induce
baderial cell death by the production of hy-

doxyl radicaks. Hydraxyl radials are powerful
anidizing agents in living cells and will oxidize

the nudeic acid base, guaning, to form 8-axo-
guanine, which & potentially mutagenic because
it can pair with both cytosine and adenine and
form lethal double-strand DNA breaks. Foti ef
al (p. 315) discovered that overproduction of
the nudeotide sanitizer Mutl, which hydrolyzes
8-0x0-dGTP to B-0x0-dGMP, gives striking pro-
ection against cell death,

Bonded at the Source

Asymmetric @atalysts & a relatively mature
field in the laboratory, with a diverse array of
techniques available for the selective trans-
formation of organi compounds. However,
scaling up these techniques for industrial ap-
plication remains challenging, in part because
many catalysts act best on reagents that hawe
been expensively modified, although this
process often generates coplous waste. Zbieg
et al {p. 324, published online 22 March)
combat this challenge with a ruthenium-based
catalyst that couples an unmodified bulk com-
modity feedstock (butadiene) with akohols,
forming carbon-carbon bonds to generate
complex products with high seledivity.

Hydrated in a Hurry

Water has a major influence on the conformation
of proteins and =lated biomolecules. However so
many water molecules particpate in the hydro-
gen bonding networks that it can be difficult to
pinpaint which specific inte= dions play the
biggest mle. Nagomova et al (p. 320)
sought to answer this question for the

case of 2 10-amino acid ring—

the antibiotic compound Gramiadin

S—by probing the conformational
impaa of successive additions of one
10 50 water molecules o the naked gas-

phase stucture. The prmary changes in the

overall ring geometry came from the addition of
Justthe fisttwo waters.

A Sturdy Electrode Coating

To operate efficiently, organic devices—suchas
hight-emitting diodes—equire electrodes that
emit or take up elecrons at low apphied voltages
fthatis, have low work functions). Often these
electrodes are metals, such as aldum, that are
notstable in air or water vapor and have 1o be
proteced from envonmental damage. Zhou et
al. (p.327; see the Perspective by Helander)
report that a caating polymer containing afiphatic
amine groups can lower the work functions of
vanous types of electrodes by up 10 1.7 electron
wlts and can be used in a vanety of devices.
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